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Indian Standard 

METHODS OF TESTING VISCOSE 
RAYON STAPLE FIBRES 

0. FOREWORD 

0,1 This Indian Standard was adopted i)y the Indian Standards Institu- 
tion on 23 October 1968, after the draft finah/xd by the Silk, Man-Made 
Fibre and Products Sectional C'oniniittee had been approved by the 
Textile Division Council. 

0,2 This standard has been prepared vvltli a view to avoid ambiguity in 
the testing procedures for various characteristics of viscose rayon staple 
fibres. 

0.3 Considerable assistance has been derived in the prcf>aration of this 
standard from the following: 

JIS L 1015-1959 Testing method for rayon ^taple 
Rules for rayon and staple fibres. The Intrrnadonal Bureau tor the 
Standardization of Man-Made Fibres, BISFA-1962, 

0.4 In reporting the result of a test or analysis made in accordance with 
this standard, if the hnal value, oi.served or talculated, is to be rounded off, 
it shall be done in accordance wilh IS : 2-1960*. 



1. SCOPE 

1,1 This standard piescribes mctiu)ds for determining the follov/in(^ 
characteristics of viscose rayon staple iibres: 

aj Moisture- regam; 

b) Fibre length; 

c) Denier; 

d) Strength and elongation of single fibre : 

1) Dry strength and elonijation, and 

2) Wet strength and elongation; 

e) Bundle strength ( dry ); 

f) Percentage of finish; 

g) Ash content; and 

h) Detection of abnormal fibre. 

•Rult» ior r<^)unding oirnumctical values ( rtvised). 
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2. TERMINOLOGY 

2.0 For the purpose of this standard, the following defihitions shall apply. 

2.1 Oven-Dry Conditioii -The condition of viscose rayon staple fibre in 
whi'^h it reaches weight equilibrium at lOf)' to 1 lO'C. 

2.2 Atmospheric Conditions for Testing, Standard — I'he atmosphere 
in which physical tests on textile materials ate peilbrmed. It has a relati\e 
humidity of 65 i 2 percent and a temperature of 27'' i- TC ( see nfso 
IS: 1%-196G*). 

2.3 Condition€^d Weight -— The weight of viscose rayon ^'taple fibre on 
the basis i fits normal condition, that is, oven-dry weight plus conventional 
allowance of 13 percent. 

2.4 Denier — The unit for expressing the linear density of viscose layon 
staple hbre; weight, in grams, per 9 000 m of material. 

2.5 Moisture Equilibrium — l'>iuilibrium with the standard atmosphere 
may be deemed to have been leached wljcn suci e.>sive weighings, at 
intervals of one hour, of the textile maleiial heciy exposed to the moving 
air, differ by less than 0*1 peicent, 

2.6 Standard Condition - 1 he condition of \is(ose rayon staple fibre 
when it reaches moistuie and temperature equilibrium in the standard 
atmosphere for testing ( see 2.2 ). 

2.7 Abnormal Fibre and Other Matters - The contents in rayon 
staple hbies, su<^h as chips, stu( k filaments a\\(\ hard viscose. 

3. SAMPLING 

3.1 The quantity of viscose rayon staple fibres of the same grade and 
quality delivered to a buyer against one dc"vpatch note shall constitute .i 
lot. 

3.2 The number of bales to be chosen at random from a lot shall be as 
given below. All the bales so selected shall be taken together to constitute 
the bulk sample. 

No. of Bales in a Lol No. of Bales to be Chosen 

Up to a All 

9 „ 25 8 

26 „ 50 13 

51 „ 100 20 

101 and above 25 



•Atmosphrnc condiuons for tc^stinjz^ ( reused), 

4 
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3.2.1 A bale may be regarded as consisting of two zones ( inner and 
outer zones ) of equal volumes, the edges of the inner zone of the bale being 
equal to 80 percent of the corresponding edges of the bales. Draw from 
the outer zone 5 sub-samples, each weighing about 20 to 25 g, in such a 
way that each sub-sample is taken from a different face of the bale and at 
random within the face. Cut the inner zone of the bale by two imaginary 
planes in random positions— one above the centre of the bale and the other 
below it. Draw two sub-samples each from A and C ( see Fig. 1 ) and the 
tifth sub-sample from B. In this way, collect from each bale nearly 200 to 
250 g of fibres. Mix the fibres uniformly, collected from all the bales con- 
stituting the bulk sample. Take about 1 000 g from well-mixed fibres; this 
sliall constitute the gross sample. 




Fio. 1 Sampling from Bale 

3.2-2 Divide the gross sample into 16 equal parts. Take a small 
quantity of fibres from each of the sixteen parts so as to make a total of 
50 g approximately. This shall constitute the test sample. 

4. ATMOSPHERIC CONDITIONS FOR TESTING 



4,1 The tests shall be carried out in standard atmosphere at 65 db 2 
percent relative humidity and 27** i 2°G temperature ( seg aUo 
IS: 196-1966*). 

♦Atmospheric conditions for testing ( rtvised), 

5 
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5. CONDITIONING OF TEST SAMPLE 

5.1 Prior to tost, thr sanipio stiall he proconditioned at a temperature 
not cx(c<^ding 5i)'(' and ha\in^ a relative humidity between 10 and 
'i'"^ {)errent. rhfMihies shall then he conditioned to rnoi«;rure erjuilibrium 
in standard atniosphere at ()5 ' 2 percent lehiiive humidity and 27'' J_ 2°G 
tempeiature. 

Note — Thf prr-(on(li(ioriini( conditions may he obtained by luating air at 

5»2 When tJie iil)r(\s jiave been left in such an atmosphere at least for 
24 hours in sik h a way <is to exj^ose, as lar as possiljle, all portions of the 
fibre s to the atrno^pfiere, they .shall be deertied to have reached moisture 
("([udibrium. 

6. TEST METHODS 

6.1 Moisture Regain 

6.1J Dnin^-Ovcn — suitable for drying the specimen to const<mt 
weii^ht at 10'> to llO^C! and ecpiipped with a weighing balance capable ol 
weighing the spt t iuicn to an .lU nr<i<*y of O'Of) g while suspended within the 
drying chamber; the hokbr of the specimen should be of such a type to 
(*nsme i'l^ji: access of (he dry air to all y)Oitions of spec imen. 

6.1*2 FrtKcdiiir - J)i\i(le the gross sample ( ser 3.2.1 ) into approximateh 
two ecjual parts and weigh (hem ace uiatcly. Place each part in the sealec' 
c ontalncis; c)ne of rhese shall be takc^n for testing And the othcT shall b<^ 
kept in reserve in case cc>nh/ma(ory test becomes necessary. 

6.1.2.1 J)jy the ^«unple to c:onstanl weight in the drying-oven aiid 
determine thc^ dry \\eigl)t of the sample. 

Kow (innstaul um^I»( sluiU be drcjii^'l to \\iXs' b< <'n rctc h< d il the difli rriu 
btt\\t«u t^i» .iu(<. ^l^c \»< tfrhiiH^- lak( n at An iiUcival ol 1*0 rninutrs is Irss th.i 

O'l [K-KfUt ( I (Ik- llfSt of (1(( fv\.. UMgblU-. 

6.1.3 Deterniine the moisture regain ol viscose rayon staple fibres a 
given bellow: 

a;- '^\,, ^^' X 100 

whore 

Af - moisture regain of viscc:)se rayon staple fibres, 
l\\ -' original weight oi the sami)le in g, iiml 
^V^ "-- dry weight of the .sample in g. 
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6.2 Fibre Length 

6.2»1 From the test sample {see 3.2.2), take a tuft of fibres whose 
weight is determined arcording to the following formula: 

,., . , denier y nominal lenejth in millimetres 
Weight, m.^^ -^ _ - -.„.„ . SI , 

NoTL — This will yield aj)pToxiniatcly S 000 fibres. 

This weight of fibre shall constitute the test specimen. Open up the test 
specimen. vSpread it on a velvet and take 500 fibres at random using 
twcezeis to pick them up tiear their middles. Place each fibre on a sheet 
of glass oiled with liquid paraflin or a»iy other suitable oil and straighten 
it, removing the ciimp completely but taking care not to stretch the fibre. 
Immediately, the i\brc has been straightened, measure its length to an 
accuracy of 0*5 mm. Group the measurements in classes with class 
interval of 1 mm for a nominal length of less than 4f) mm, 2 mm for 
nominal length between 46 and 80 mm and 5 mm for a nominal length 
above 80 mm. 

6.2.2 Calculation - The middle point of the class interval, denoted by 
/^ shall be taken to be the length of each fibre in that class. Let n^ denote 
the numl^er of fibres in the tth class. The mean fibre length L shall be 
calculated by the following formula: 



L 



where k is number of classes. 



k 

k 



6.2.2.1 Calculation of modal Irn^th — Find out the class interval for 
which the number of hbies rit is maxinumi. The middle point ot this class 
interval shall be taken as the modal or effective length. 

6.3 Denier 

6.3.1 Take 10 tufts, each of a few milligrann from tlie test sample' 
(see 3.2.2 ). Parallelize and carefully (lean by hand eaeli tuft of fibre 
Straighten the fibres by gently combing the fibres in opposite directions bv 
turn. Holding one end of the tuft, ap[)ly a tension [ e(|uiv.ilent to te> ' ' 
( or denier/18 ) j to remove the ciimp. Chit an accurately known length fro- ' 
the middle taking caie that no fibre ends protrude anywhere except M ih' 
cut ends of the tuft. Place !() cut bundles on a tlark colnnrcni suriarc and 
tliem lo(*)sely. Draw the fibres fi om eat h of the lO pic])ared buiuiit n 
that ail the hbies diawn and put t<M^,edier foim a bundle of '>0 iil t 
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Prepare, 10 such bundles in this way. Condition and weigh these bundles 
separately and determine the mean weight weighing to an accuracy of 
0*5 |jLg for a 1 cm cut length and 1*0 jxg for a 2 cm cut length. 

6»3«2 Determine the denier of the viscose rayon staple fibre as given 
below: 

W 
D^ -~x 180 

where 

D ==? denier of viscose rayon staple fibre, 
W = weight of 50 fibres in mg, and 
L == bundle length in mm. 

6.4 Single Fibre Strength and Elongation 

6.4 •! Dry Strength and Elongation 

6*4«1»1 Apparatus — A constant-rate-of-load type machine shall pre- 
ferably be used for the test. Alternatively, a constant-rate-of-traverse or 
constant-rate-of-extension type machine may also be used, 

6.4«1*2 The time of break shall be so adjusted that the specimen 
breaks after 20 ± 2 seconds of the commencement of the test. Any test 
result in which the specimen breaks at the clamps or whose rupture occurs 
within 10 percent or above 90 percent of the scale of the apparatus shall 
be discarded. 

6«4.1»3 Accuracy of the measurement of test results shall be as 
follows: 

Breaking load ( in g ) 1 percent 

Extension ( in mm ) 0*1 mm 

6.4.1.4 Procedure — T^Ai^ a sufficient number of conditioned single 
fibres such that at least 50 tests are made. Mount a single fibre in the 
testing machine keeping the distance between the clamps to 10 mm. Apply 
an initial tension on the fibre to remove the slack. The tension to be 
applied on the specimens shall be as follows: 

d g 

1*5 or less O'l 

Above 1-5 up to 3 0-2 

Above 3 up to 7 0"3 

Above 7 0-5 

Operate the machine until the specimen ruptures. Record the breaking 
load in grams and the extension in millimetres. Carry out 49 more tests. 

8 
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Calculate the mean bieakinp: load and elongation of the 50 hhics thus 
broken. 

6.4.1.5 Calculation — Calculate the mean tenacity of the fibie in 
grams per denier as follows: 

(i 
vvFiere 

7^= mean tenacity of single fibre, 

m = mean bir. iking load, in g, of the smgic fibre, and 

J ^ denier. 

6.4.2 iVet Strength and Elnn^ation 

6.4.2.1 Apparatus — The app<irat\ii and othri related dt^taiK ^lu h as 
K^nuge length, recording at cui'aov <;f ic^ults, etc, Jiall he the s.uii^" r'S Utr 
the diy strength ( sec 6.4.1.1 to 6.4.1.3 ). 

6.4.2.2 Prr^cdure — To How the same pro(eduie a^ v^ '^,1,1.4, (Xe'[>t 
that the lest shall be catiicd uut witli th<^ h])re iinnic ^ -<' in ualer. A 
< wiAVcnit.nl method to prT I' -m 1 he t(*st is t<j fix the dr> ''''^t iu ihc upptr 
giip of the testing mat hme, litwiK^rse it i]i watcj. 3.]ni then fix it in the 
lower g\\\y> The fibie m.ist n niaiti launei^ed iu ^\ l^•[ throughout the test 
but the water must not bo .illnwed to reac^h the a|/|'< r ^wy^. 

6.4.2.3 Cahiilation - ^am^ as in 6.4.1.5. 

6.4.3 Ratio oj Wet Stunvjh io Dr^ Siungth 

6.4.3.1 The ratio of utt sUtngth to dr) \trent:t]i; ~hail be (.akulaicd 
))y the following foimnla' 

^' D 

where 

R — ratio of \N'et strength to dry stiengtli, 
W "' wet strength ( see 6.4.2.3 ;, and 
D = dry strength ( we 6.4.1.5 ). 

6.5 Bundle Strength (Bry) U lie buTidle stienp^th oi (]iv ^ibt<s ^h.ili 
be deteimined by the method presciib<.d In 7 to 11 ol IS >' 7'^ l'JG(»*. 

6*6 Percentage of Finish 
6.6.1 Apparatus 

♦Method for fietcrmination of buncilc strength ( tci.acity ) of cottun ttbies 

9 
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6.6.1 .1 Soxhlet extractor 

6.6.1.2 Conical Jlask 

6.6.2 Rf'Qoents 

6.6.2.0 Qjiality of reagents — Unless specified otherwise, pure chemicals 
shall 1)C employed in tests and distilled water {see 18:1070-1960*) 
shall be used where the use of water or distilled water as a reagent is 
intended. 

Note * Purr chrmicals ' shall mean chemicals that do not contain impurities which 
liircct thf t. sf results. 

6.6.2.1 Benzene alcohol mixture 1:1 

6.6.3 Procedure 

6.6.3.1 Take about 10 g of fibres and weigh them accurately. 
Transfer the fibres into a muslin b*A< wliich has previously been extracted 
witli the solvent. Transfer the bag along with the fibres to the soxhlet 
extractor. Weigh the empty flask o^ rh^- assembly. Introduce into the 
flask a quantity of benzene alcohol mixtur^i equal to twice the volume of 
the soxhlet extractor up to the level of the tf.p of the syphon tube. Keep 
the assembly on a water-bath. Continue the extraction for 8 hours 
keeping rate of the syphon at 6 c/h. 

6.6.3.2 Take out the muslin bag along with the fibres from the 
t-xtractor. Distill olf the solvent. Ensure that no solvent vapour remains 
m the flask. Remove me flask and clean the outer surtace. Dry it \n a hot 
ovrn at a temperature of lOS'^C to cotistant weight lor nearly 10 minutes, 
(lool thf flask and weigh the conumts to an accuracy of 0*1 mg ( [Kj ). 

6.6.3.3 Determine separately the moisture content of the sample 
under test and from it cakulatc ihe dry weight of the test specimen ( W^ ). 

6.6.3.4 Calculate the percentage of hnish by the following formula: 

W 

where 

F =-' hnish, in percent, 
W^ — v^ight of residue ( see 6»6.3.2 ), and 
W\ ^ weight of dry fibres ( see 6.6.3.3 ). 

6.7 Ash Content 

6.7.1 Procedure — Tsike about 5 g of fibres and weigh accurately. 
Transfer these fibres to a tared silica dish. Heat it over a Bunsen 



♦Specification for water, distilled quality ( revised). { Since rcviicd }, 

10 
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burner. AUer the fibres are carbonized, transfer them to a mufHe 
furnace and keep them there ( about 30 minutes ) at 700"G, until a white 
ash is obtained. Cool the dish and weigh accurately the contents. ' 

6.7.2 Detenij'ne separately the moisture content present in the sample 
under test and from it determine the dry weight of the test specimen. 

6.7.3 Calculate the ash content by the following formula: 

where 

A — ash content, percent, 
W^ a= weight of residue ( see 6.7.1 ), and 
IVf — weight of dry sample ( see 6.7.2 ). 

6.8 Detecdon of Abnormal Fibres and Other Matters — VVci)>^h 
accurately 500 g of fibres from the gross sample {see 3.2.1). Examine 
them for any abnormal fibres and other matters and isolate them. Weigh 
the abnormal fibres and other matters so collected. Express this weight as 
a percentage of the weight of fibre in the sample tak('n (500 g ). Tliis 
shall be the percentage of abnormal fibre and other matters in the sample. 
It is advisable to process thesamplc thn igh a Shirley Analyser and then 
sort out the droppings by hand for abnormal fibres and other matters. 
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C-l.T, Campu», Adyar 



Tolegratns : Munaksantthji 

Tefephonii 
37 97 29 
?3.08 02 
4124 42 



BOMBAY 400007 
CALCUTTA 700072 
MADRAS 60D020 



Branch Offices: 

*Puftripak*, Nurnioharued Shaikh Marg, Khanpur AHMAOABAD 380001 

•f BiocK, Unity BIdg, Na^asinr^haraja Squafd a a ^i^ a , .^««- ,.^««^^ 

R-26, Guru T»g Bahadur Complex 

Shovvhouft© B)dg, Sachn/alaya Marg 

Ahtmsa B^dg. SCO 8?-83, Sector 17C 

6-8*"'-6/S7 LN. Giipta Marg 

0-277 ToJafmai Marg* Banlpark 

117/A1B B Sarvodoyn Nagar 

B C I BIfia (3rd Fioof), Gandhi W!;«*<*«n Faat 

Manti* B\du (find F'toor). Riy St^ton Roa«* 



2 03 91 
BANGALORE 560002 2 76 48 

BHOPAL 462003 6 27 16 

BHUBANFSHWAR 75t001 5 36 27 
CHANDIGARH 160017 2 83 tO 

HYDERABAD 500001 22 10 83 

JAIPUR 302006 6 9B 32 

KANPUR 208005 82 T2 

PATNA B00004 S 36 5» 

YRIVANDRUM 695001 32 27 

J»rfnt»d at ^\mep PrmtJnfi Praim, Delhi, inct»» 



